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Facial expressions are often used in emotion research. Although they may differ in several rel-
evant features such as the intensity of the facial expressions, the picture sets have not been 
compared systematically. Because the intensity of expressions is thought to determine the level 
of emotional arousal induced by the stimulus, the first aim of this study was to test whether 2 
frequently used sets of emotional facial expressions induce different levels of perceived arousal. 
Furthermore, we tested whether the sex of the actor modulates arousal ratings. Participants 
viewed facial expressions from the NimStim set (more intense expressions) and the Karolinska 
Directed Emotional Faces set (less intense expressions). Female expressions from the Karolin-
ska Directed Emotional Faces but male expressions from the NimStim set were rated as more 
emotionally arousing. We conclude that less intense female expressions but more intense male 
expressions may be more potent in inducing emotional responses. This study may encourage 
researchers to further compare the properties of picture sets.
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Therefore, in emotion research, visual stimuli of emo-
tional facial expressions are often preferred over more 
complex pictures such as those from the International 
????????? ??????? ????????????? ???????? ? ?????????
?????????????? ????? ????????????????????????????
?????????????????????????????????? ????????????????
Emotional facial expressions are often presented in 
research on emotion recognition (for an overview, see 
???????????????????????????????????????????????????
speci#c emotions in research on facial mimicry and 
????????????????????????????????????????????????????
???????????? ????????????????? ????????? ????????
?????????????? ????????? ? ? ???????????? ??????????
????? ???? ? ????????????? ??????????????????????????
expressions are used to elicit emotional responses, 
such as valence- and arousal-dependent approach 
????????????????????????????????????????????????
?????????????????????????????? ????? ????????? ? ??????
???????????????? ?????? ?????????? ? ??????????????
emotion-speci#c facial action (for a review on facial 
?????????????????????? ? ????? ? ????????????????
?????????????????????????????????????????????????????
????????????????????????????????????????????????????-
???? ??????? ? ?????????????? ????? ? ?????????????
Finally, emotional facial expressions are often used in 






nese and Caucasian Facial Expressions of Emotion 
????????? ???????????????????????? ?????????? ????????
????????????????????????????????????????? ???-
?????????????????????? ??? ????????????????????????
??????? ????????? ????????????????????????? ??? ????????
??????????????????? ????????????????????????? ???????
????????????????? ?????????????????? ? ??? ?????-
?????? ????????????????????????????????????? ????? ??
???????????????????????????????????????????????????????
?? ??? ?? ?????? ?????? ??? ???????????????????? ???
???????????????????????????????????????????? ???????
????????????????? ??????????????????????? ????????
??? ?????? ??????? ?????? ?????????? ?? ??????????????????
??????????? ??? ???????????????????????????????-
???????????????????????????????????????????????????????
??????????????????? ??? ?? ?????? ??????????????
????????????????????????????????????????????????????
?? ??? ????????????????????? ????????????????????????
?????????????????????????????????????? ?????
? ?????????????? ??????????????????????????????????
studies, these di$erent sets aim to induce strong emo-
???????????????????????????????? ????????????????????
study has directly examined whether di$erent picture 
???????????????????????????????????????????????-
tional reactions are sensitive to numerous character-
??????????????????????????????????????????????????????
contents induce di$erent levels of emotional valence 
???????????????????????????????????????????????-
late the characteristics and the intensity of emotional 
responses, also along discrete emotion categories 
??????????????????????????????????????????????-











pictures of the Pictures of Facial A$ect correlated 
???????????????????????????????????????????????????
??????????? ?????? ???????? ???????????? ??? ???? ??-
posed that the neural circuits involved in emotional 
processing, such as the amygdala, may respond more 
?????????????????????????????????????????????????????-
???????????????????????????????????????????????????
to the intensity than to the valence of the presented 
?????????????????????????????????




???????????????????? ??????????????????????? ????? ????????
????????????????????? ???????????????????????????
?????????????????????????????????????????????????????
structures to faces with increasing emotional inten-
?????? ? ???????? ????????????????? ?????????????????????
emotions decreases when participants are exposed 
????????????????????????????????????????????????????
???????????? ?????????????? ????????????????????????
???????? ? ???????????? ?????? ? ?????????????
 Thus, it seems logical to conclude that facial ex-
pressions that are apparently more intense should 




that male expressions are perceived as more domi-
nant, whereas female expressions are perceived as 
??????????????????????? ?????? ? ?????????????????
negative facial expressions of male actors and posi-
tive expressions of female actors are usually rated as 
????????????????????????????????????????????????????
authors reported that ratings of perceived intensity 




reported intensity in response to an emotional facial 
expression and the expression intensity of the per-
????????????????????????????????????????????????????
intense expressions in general induce more intense 
emotions, although they may lead to greater decod-
?????????????
???? ?? ADOLPH & ALPERS
EXPERIMENT
The present study tested whether more intense ex-
pressions induce a more intense emotional experi-




studies directly compare di$erent sets of facial ex-
pressions, we presented pictures from two sets of 
emotional facial expressions that apparently di$er 
in the intensity of posed emotional expressions, the 
??????????? ???????????????????????????????? ??-
Stim set, instead of manipulating the intensities of one 
?????????????????????????????????? ?????????????????-






used, and they are similar on several relevant physi-
cal characteristics: The pictures are professional 
??????????????????? ??????????????????????????????
???? ??????????????????????? ????????????????????






??????? ??????????????????????? ?????????? ?????????
facial stimuli from opposing valence categories are 
??????????????????????????????????????????????????????
influence self-report ratings of emotion (Thayer, 
????????????????????????????????????????????????????????







?????? ???????????? ????? ?? ?????????????????????? ?????




ipant experimental designs on the intensity of emo-
???????????????????? ??????? ?? ??????????????????????
?????????????????????????????????????????????????????




? ???? ???????? ????????????????????????????????-
tween the intensity of emotional facial expressions 
and the perceived level of emotional arousal they 
??????????????????????????????????????????????????
emotional expressions with pictures from two recent 
??????????????????????????????????????????????????
potency of these picture sets in inducing strong 
????????????????????? ??????????????????????????







ceived course credit for their participation (age range 
?????????????M?????????SD???????????????????????????
within the normal range for trait anxiety, M?????????
SD? ? ??? ?????? ??????????? ????????????????????????
??????????????????????????? ?????????????????????
All participants had normal or corrected-to-normal 
???????????????????????????????????????????????-
???????????????????????? ????????????
Stimulus Material and Apparatus
????????????????????????????????? ???????????????????
actors of European descent, each with an angry, fear-
ful, neutral, happy, or surprised facial expression, 
??????????????????????? ????????????????1 and 
???????????????????????????????????????????????
?????????????????????????????????????????????????
size (resulting in a visual angle of 13n฀r฀10n??????
?????????????????????????????? ???????????????????
???????????????-????????????????????????????????????-




To quantify the di$erences in the intensity with which 
the emotions are expressed in the two picture sets, we 
COMPARISON OF EMOTIONAL FACES? ?? ???
??????????????????????????????????????????????? ????
???? ? ??? ???????????? ???????????? ?????????????????
???????????????????????????????????SD? ??????? ??? ???
not participate in the main experiment, were tested 
?????????????? ??????????????????????????????????? ????
??????????????????????????? ????????????????????
displaying the emotions anger, fear, happiness, and 
surprise, were chosen randomly from the 110 slides 
?????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????? ????????? ???? ???????????????-
?????????????????-??????????? ????????????????????????
??????????????????????????????????????????????????????
Picture presentation was controlled with Presenta-
??????????????? ??? ???????????? ??????????????????????
for each of the 24 emotional expressions the intensity 
with which each face expressed the displayed emo-
?????????????????not at all,?????extremely intensely???
Mean intensity ratings were calculated for each set, 
and the data were then entered into a t??????? ???????









female actors, and the other half (N?????????? ??????
????????????????? ???????????????????????????????-
???? ?????????????????????????? ??????????????????????








ond, they rated how emotionally aroused they were 
????????????????not at all aroused,?????very aroused???





disgust, sadness, surprise, happiness, and neutral???
FIGURE 1. Mean intensity ratings (<+/–>SEM) for NimStim and KDEF faces from the pilot study (N = 11)
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At the end of the session participants completed the 
???????????????????????
Data Reduction and Analysis
To examine di$erences in decoding accuracy and 
differences in mean valence and arousal ratings 
???????????? ???????????????????anovas were run 
????????????????????????????? ??? ???????????????





???????????? ??????????? ????? ?????????????????
the anova?????????????????????????????????????????-
fects of the #ve emotion categories, we also included 
a within-participant factor emotion (angry, fearful, 
????????????????????????????????????????????????????
e$ect size f? ????????????????????????????? ?????
Feldt corrections of degrees of freedom were ap-
plied, and corrected p?????????????????????? ????????
???????????? ??????????????????????????????????? ???????
e$ect size d was calculated for follow-up t tests on 
????????????????????????????????????
 Because viewing pictures from one set in"uenc-




Therefore, follow-up analyses on e$ects involving 
the factor presentation order were performed for all 
???????????????????????????????????????????????????


















analyses of these interactions indicate that at t1 female 
??????????????? ??????????? ?????????????? ??????-
????????????????????????????? ?????????t?????????????
p?????????d??????????????????????????????????????????
male actors, all p????????????? ????????
DIFFERENCES BETWEEN THE FIVE EMOTIONS
There was a signi#cant main e$ect for emotion, F(4, 
???????????????p????????? f?????????????????????????-
????????????????????????????????????????p?????????????-
parison of neutral with surprise, p?????????? ????? ????
????????????????????????????????????????????????????-
tion, F????????? ????????p?????????f? ? ???????????? ?????
????????????????????????????????????F?????????????????
p?????????f???????????????????????? ????????????????????-
TABLE 1. Decoding accuracy, valence, and arousal ratings as a function of stimulus set, sex of the actor, and presenta-
tion order
 Female actors Male actors
 t1 and t2 t1 only t2 only t1 and t2 t1 only t2 only
  M SD M SD M SD M SD M SD M SD
Decoding  KDEF 70.42 14.99 69.03 16.16 71.76 13.90 74.34 11.15 74.31 8.64 74.36 13.42 
 accuracy (%) NimStim 77.20 13.17 75.82 7.89 78.62 17.05 76.96 12.71 75.09 14.99 78.77 9.95
Valence KDEF 4.65 0.48 4.49 0.57 4.80 0.17 4.65 0.40 4.66 0.46 4.64 0.35
 NimStim 4.49 0.45 4.66 0.46 4.32 0.39 4.58 0.47 4.59 0.40 4.57 0.54
Arousal KDEF 3.70 1.50 4.17 1.40 3.24 1.48 3.63 1.53 3.40 1.38 3.86 1.67
 NimStim 4.00 1.49 3.51 1.36 4.49 1.48 3.88 1.61 4.10 1.62 3.66 1.59
Note. Valence and arousal ratings range from 1 to 9. KDEF = Karolinska Directed Emotional Faces.
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????????????????? ????????? ?????????? ?? ????????????
order, F?????????????????p?????????f????????
 Follow-up t tests for these interactions indicate that 
??????????? ????????????????????????????????????????????
?????????????????? ????????????????? ? ??? ?????????
angry, t????? ? ?????p? ????????????????t????? ? ?????p? ???????
and, as a trend, for happy expressions, t?????????????p 
?????????????????????????????????????????????????-
cant di$erences for surprised and neutral expressions 
??????????????? ???????????p???????
? ????????????????????????????????????????????-
coding accuracy was higher for fearful, t?????????????
p????????????????????t?????????????p????????????????????
lower for surprised slides, t????? ???????p? ??????????-
?????? ???? ????????????????????????? ????????
? ?????????????????????????????????????????????-









???????????? ?? ?????????? ??????????????????????? ????





sex of the actor, F?????????????????p?????????f????????
 Follow-up analyses show that regarding data from 
??????????????????????????????????? ?????p??????????????




DIFFERENCES BETWEEN THE FIVE EMOTIONS
Regarding data from t1 and t2, valence ratings 
also di$ered for the #ve emotion categories, F(4, 
???????????????p?????????f???????????????????????????-
???????????????????????????????????????????????????????-
py, all p???????????? ?????????????????????????????????
?????????????????????????F?????????????????p?????????
f? ? ????? ??????????????????????????????????????????????
stimulus set, emotion, and presentation order was evi-
dent, F????????? ???????p? ???????f? ? ???????? ???????????
toward a signi#cant interaction including stimulus 
set, emotion, and sex of the actors, F?????????????????
p?????????f????????? ?????????????????????????????????
valence of the #ve emotion categories di$ered as a 
function of sex of the actor, stimulus set, and presen-
?????????????? ????????????????????????????????????????
????????????????????????????????????????????????????????
female actors with angry, t?????????????p?????????????
surprised, t?????????????p????????????????????????????
????? ???????????? ???? ??????????????? ?????????????
??????? ? ??? ?????? ??? ???????????????????????????????















???????????????????????? ? ??? ??????F????????? ????????
p?????????f??????????????????????????????????????? ??-
????????????????????????????????????????????????????? ??-
fered as a function of presentation order and sex of 
the actor, F?????????????????p?????????f????????
 Regarding data from t1 and t2 together, male, 





??????????????? ? ??? ????? ????????????? ?????????-
ing, t?????????????p?????????d????????????? ????????
DIFFERENCES BETWEEN THE FIVE EMOTIONS
Arousal ratings differed for the five emotion cat-
egories, F????????????????????p?????????f??????????????
??????????????????????????????t tests revealed that 
????????????????????????????????????????????????????
???? ?? ADOLPH & ALPERS
happy expressions were rated equally arousing, all 
p????????? ?????????????????????????????? ??????????
as less arousing than angry, fearful, and happy expres-
sions, all p?????????????? ??????????????????? ??????????




factors stimulus set, emotion, and presentation order, 
F?????????????????p?????????f?????????????????????????
the perceived arousal of the emotional expressions 
di$ered as a function of sex of the actor, stimulus set, 
???????????????????????




and, as a trend, happy, t?????????????p????????????????
expressions were rated as more arousing than those 
??????????????????????????????????????????????-
?????????? ???????? ??????????????????????????????
for neutral and surprised facial expressions, all ps 











t????? ???????p? ???????????????? ???????? ?????????????
?????????????????????????????????? ????????????????
male expressions follow-up t tests of this interaction 




??????????????? ????????? ????? ??????????????????
??????????????? ???????????????????????????????????????
and happy expressions at t1, all p????????
DISCUSSION
In psychological research, emotional facial expres-
??????????????????????????????????????????????????-
tion and to elicit emotions in the viewer, although 
?????????? ???????????? ???? ??? ???? ?????????????????
????????????????????????????????????????????????? ??
assessed valence and arousal ratings and decoding 
accuracy for two widely used sets of photographs, 
?? ??? ????? ????? ????? ???????????????????????? ??
????????????????? ???????????????? ??????????????????
????????????????????????????????????????????????????
 Overall, more intensely posed facial expressions 
????? ???????????? ???? ???????????????? ??????????
arousal, were rated di$erently in terms emotional va-
??????????? ???? ?????????????????????????? ????????
????????????? ??????????????????????????????????????-
?????? ????????????? ???????????????? ???????????? ????
??????? ???????????? ??? ??????????????????????? ?????????
????????? ?????????????????????????? ??????????????




In general, facial expressions were identi#ed accu-
??????????????????????????????????????? ???????????????
???????????? ???? ????????????? ????????????????? ???
??????????????? ??????????????????????????????????-
???? ?????????????????????????????????????????? ????????







racy may not only depend on expression intensity 
???? ???????? ????????????????????????????????????????
??????? ???? ???????????????????????????????????????






low-intensity female emotional expressions as com-
????????????????????????????????????????????????????
the current #ndings on decoding accuracy have im-
portant implications for future studies: Those using 
less intense emotional expressions, such as those from 
???? ????????? ??? ?? ???? ???????? ???????? ??????
COMPARISON OF EMOTIONAL FACES? ?? ???
than studies using more intensely posed emotional 
???????????????????????????????????? ? ??? ?????
 Decoding accuracy was highest for happy expres-
?????????????????????????????????????????????????? ?
??????????????? ??????????????????? ?????????????????????
expressions had low levels of correct classi#cations 
?????????????????????????????????????????????????
of those expressions were erroneously classi#ed as 
???????? ??????? ???????????? ??????? ????????? ???????
?????????????????????????????????????????????????? ??
??????????????????????? ?????????? ? ??????????????
and poor classi#cation results of fearful facial expres-
?????? ???? ????????????? ????????????????? ???????????
??????????????? ????????? ? ???????????????
Self-Reported Valence
Overall, concerning self-reported valence, male fac-
????????????????????????????????????????????????
??????????????????????????????????????????? ????????
were rated slightly more positive than those from the 
?? ??? ???????????????????????????? ??? ???? ?????????
t1 were analyzed separately, there were no di$erences 
?????????????????
 Analysis of the e$ects of the #ve emotions showed 
????? ??????????????????????????????????? ??????? ???????
????????????? ??????????????????????????????????????????-
??????????????? ? ??? ????? ????????????? ????????-
????????????????????????? ????????????????????????????
??????????????????????????????????????????? ? ??? ?
set were rated as more negative than those from the 
????????????????????????? ??????? ?????????????????????
????????? ???? ????? ???????????????????? ?? ???????-
tion order, ratings of self-report valence di$ered for 
fearful female expressions only, that is, fearful faces 
????????? ???????? ????????????? ??????????????????
?????????????????????????????? ? ??? ?????
? ?????????????????? ????????????????????????????-
ing accuracy, our results indicate that expressions of 
????????????????????????????????????????????????????
??????????????????????????????????????????????????-
ful expressions, valence ratings show high degrees of 
????????????????????????????????
Self-Reported Arousal
Emotional expressions were rated as more arousing 
than neutral expressions, for female and male actors, 
showing that the participants were more emotionally 













rated as more arousing, and the more intense male 
???????????? ???????????????????????????????????
??????????????? ????????????????????????????????????
in"uences the perceived intensity of experienced 
??????????????????????????????????????????d????????????
female faces and d???????????? ??????????????????????
????????????????
 For female actors, the less intense expressions 
???????????????????????????????????????????????????
??????????????????????????????????????? ???????????????-
???????? ?????? ? ???????????????????????????????-
perts in interpreting naturally occurring facial expres-
?????????????????????? ??????????? ? ??? ?????????????
show more intense emotions and are more strongly 
posed than those that are frequently encountered in 
everyday life, the participants may have felt less emo-
???????????????????????????????????????????????????
?????????????????????????????????????????????-
ally more facially expressive of most emotions than 
??????????????? ? ??????????????????????????????????
expectations in the receiver may have led to more 
emotional contagion even to less intense expressions 
???????????? ?????????? ??????????????????????????????
fearful, surprised, and happy female expressions from 
???? ????????? ?????????????????? ??????????????????
?? ????????????????????????????????? ? ??? ?????? ????
??? ?????????? ??????? ?????????????????????????? ????
????? ??????????? ? ?????????????????????????????????
????? ???? ????? ?? ?????????? ?? ??????????????????
??????????????????????????????????????????????-
Stim set were rated as more arousing then the less 
????????????????????????????? ??????????????????????
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???????????????????????????????????????????????????-
estingly, a recent study suggests that a neutral facial 
expression is perceived as a sign of dominance in men 
????????? ???????? ? ??????????????????? ?????????????
???? ???????????????????????????????? ?????????????
perceived as even more dominant and therefore led to 
??????????????????????????? ??????????????????????
??????????????? ?????????????????????????????????? ??-
????? ????????????????????????? ? ??? ????? ??????????





as even more unnatural and therefore less arousing 
??? ?????
Implications
Our results show that emotional reactions to facial 
expressions, although depicting identical emotional 
???????????????????????????? ?????????????? ?????????-
ally posed and photographed sets of emotional ex-
pressions di$ered with respect to decoding accuracy, 
??????????????????????????????????????????????????????







sentation are generally consistent with adaptation-
???????????????????????????????????????????????????
person’s current emotional state provides a context 
?????????????????????????????????????????????? ?????-
??????????????????????????? ??????? ? ??????????
??????? ??? ??????????????????????????????????????????
????????????????????????????? ??? ???? ???????????????
????????????????????????
? ???????????????????? ???????? ????????????????????
used di$erent sets of emotional facial picture material 
?????????????????????????????????????????????????????









 The #nding that not all sets of emotional facial 








?????????? ????????????????? ?????? ????????? ?????
????????????????????????????????????? ?????????????
??????????????????????????????? ????????????????????
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